Late pregnancy and rat choriocarcinoma cells inhibit nocturnal prolactin surges and serotonin-induced prolactin release.
The purpose of the present study was to determine the effect of hormonal secretion by trophoblast cells on serotonin-induced release of PRL in both pregnant and nonpregnant rats. In the first experiment, three compounds that effectively lead to stimulation of serotonin receptors were injected ip or intraarterially between 0900-1200 h on day 8 or 16 of pregnancy. These included the serotonin precursor 5-hydroxytryptophan (20 mg/kg BW); a releasor of serotonin, fenfluramine (10 mg/kg BW); and a serotonin S2 receptor agonist, DOI (2,5-dimethoxy-4-iodophenyl-2-aminopropane-HCl; 500 micrograms/kg BW). When injected on day 8, these treatments significantly (P less than 0.01) increased the level of plasma PRL within 30 min after the injection. However, on day 16 the same treatments could not induce any change in the plasma PRL level. In the second experiment, rat choriocarcinoma (Rcho) cells, which secrete placental lactogen I in vivo, were injected beneath the kidney capsule on day 1 of pregnancy. Control pregnant rats injected with the cell culture medium RPMI-1640 containing 20% FBS continued to have a nocturnal PRL surges on days 7, 8, and 9, with the peak value of plasma PRL occurring at 0400 h. Rats injected with the cells had Rcho tumors at the site of injection when analyzed on day 9. These rats also had significantly (P less than 0.05) reduced nocturnal PRL surges on days 7 and 8 of pregnancy compared to the control animals, and on day 9, the PRL surge was completely blocked. In another group of day 9 pregnant rats containing Rcho tumors, DOI-induced PRL release was blocked by Rcho cells, whereas in controls, plasma PRL increased from 5 to 47 ng/ml. The final experiment tested whether the presence of Rcho cells affected serotonergic- or TRH (1 microgram/rat)-induced PRL release in cyclic rats that were ovariectomized 1 day before drug injection. Injection of Rcho cells 8 days earlier completely inhibited 5-hydroxytryptophan- or DOI-induced PRL release, but did not affect TRH-induced PRL release. These results indicate that the absence of PRL surges after midpregnancy may be due in part to the inability of serotonin to stimulate PRL at this time compared to early pregnancy. Secretion of placental lactogens or other PRL-like peptides from the placenta in the pregnant rat may be antagonistic to the normal stimuli that cause the PRL surges of early pregnancy, resulting in a loss of surges.